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(54) Coin receiving and dispensing machine 

(57) A coin receiving and dispensing machine 
includes a plurality of dispensable coin storing units for 
storing coins for dispensation in accordance with their 
denominations, each of the plurality of dispensable coin 
storing units including a conveyor belt inclined so that a 
feed-out end portion from which coins are fed out is dis- 
posed upward, a separation roller disposed above the 
conveyor belts in the vicinity of the feed-out end portions 
of the plurality of dispensable coin storing units so that 
a clearance between the conveyor belts and itself is a 
predetermined distance and rotatable in a direction 
reverse to a coin convey direction of the conveyor belts, 
a support plate for receiving coins from the feed-out end 
portions of the plurality of dispensable coin storing units 
and supporting them on an upper surface thereof, a plu- 
rality of dispensing rollers provided so as to correspond 
to the plurality of dispensable coin storing units, dis- 
posed above the support plate so that clearances 
between the support plate and themselves are prede- 
termined distances and rotatable at higher speed than 
the coin convey speed of the conveyor belts, a plurality 
of sensors for detecting coins fed out from the feed-out 
end portions of the plurality of dispensable coin storing 
units, and a plurality of driving means for driving the 
conveyor belts of the plurality of dispensable coin stor- 
ing units independently of each other. According to the 
thus constituted coin receiving and dispensing machine, 
it is possible to improve the durability of the coin receiv- 
ing and dispensing machine. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to a coin receiving 
and dispensing machine and particularly to a table-type 
coin receiving and dispensing machine having excellent 
durability. 

DESCRIPTION OF THE PRIOR ART 

Japanese Utility Model Application Laid Open No. 
7-36266 proposes a coin receiving and dispensing 
machine which can use received coins for dispensation 
and in which a dispensable coin storing section for stor- 
ing coins for dispensation in accordance with their 
denominations is inclined for decreasing the height of 
the coin receiving and dispensing machine to be suita- 
ble for a table-type one. 

In this coin receiving and dispensing machine, the 
dispensable coin storing section includes a plurality of 
dispensable coin storing units for storing coins in 
accordance with their denominations. Each of the dis- 
pensable coin storing units is provided with a conveyor 
belt for conveying coins to the front side where a coin 
dispensing opening is formed and each of the conveyor 
belts is disposed so that the front end portion is located 
upward and driven by a common motor. In the vicinity of 
the front end portions of the conveyor belts of the 
respective dispensable coin storing units, a separation 
roller rotated in the reverse direction to the direction in 
which coins are fed out by the conveyor belts and driven 
by a common motor is provided for feeding coins one by 
one. An optical sensor for detecting coins passing 
through the separation roller is provided in the vicinity of 
the front end portion of each conveyor belt and a stop 
pin is further provided at the upstream portion of the 
optical sensor for projecting toward the conveyor belt so 
that the clearance between the upper surface of coin 
and itself is less than the thickness of the coin. 

In the thus constituted coin receiving and dispens- 
ing machine, when coins stored in the dispensable coin 
storing section are dispensed, the separation roller is 
driven by the common motor and the conveyor belt of 
each dispensable coin storing unit is simultaneously 
driven by the common motor. Coins are separated one 
by one by the separation roller and fed out from each of 
the dispensable coin storing units and the number 
thereof is counted by the optical sensors. When one of 
the optical sensors detects that the number of coins fed 
out from the associated dispensable coin storing unit 
has reached the number of coins to be dispensed, the 
associated stop pin is projected to abut against the 
upper surface of the coin to be fed out last. When the 
coin to be fed out last and pressed by the stop pin has 
been fed out, the stop pin moves near the associated 
conveyor belt so that the clearance between the upper 
surface of the conveyor belt and itself is less than the 



thickness of a coin, thereby preventing the following 
coin from being fed out from the associated dispensable 
coin storing unit. When a predetermined number of 
coins has been fed out from the each of dispensable 

5 coin storing units, the common motor is stopped and the 
conveyor belts are stopped. 

In this coin receiving and dispensing machine, the 
conveyor belt of each dispensable coin storing unit 
always has to be driven until the coin to be fed out last 

10 and pressed by the stop pin has been fed out. There- 
fore, each of the conveyor belts tends to be worn due to 
frictional force produced between the coin stopped by 
the stop pin and itself and irregular load is inevitably 
applied to the motor for driving the conveyor belts. 

J5 Therefore, the durability of the coin receiving and dis- 
pensing machine is low. 

SUMMARY OF THE INVENTION 

20 It is therefore an object of the present invention to 
provide a table-type coin receiving and dispensing 
machine having excellent durability. 

The above and other objects of the present inven- 
tion can be accomplished by a coin receiving and dis- 

25 pensing machine comprising a plurality of dispensable 
coin storing units for storing coins for dispensation in 
accordance with their denominations, each of the plural- 
ity of dispensable coin storing units including a conveyor 
belt inclined so that a feed-out end portion from which 

30 coins are fed out is disposed upward, at least one sep- 
aration roller disposed above the conveyor belts in the 
vicinity of the feed-out end portions of the plurality of 
dispensable coin storing units so that a clearance 
between the conveyor belts and itself is a predeter- 

35 mined distance and rotatable in a direction reverse to a 
coin convey direction of the conveyor belts, at least one 
support plate for receiving coins from the feed-out end 
portions of the plurality of dispensable coin storing units 
and supporting them on an upper surface thereof, a plu- 

40 rality of dispensing rollers provided so as to correspond 
to the plurality of dispensable coin storing units, dis- 
posed above the at least one support plate so that clear- 
ances between the at least one support plate and 
themselves are predetermined distances and rotatable 

45 at higher speed than the coin convey speed of the con- 
veyor belts in the coin convey direction of the conveyor 
belts, a plurality of sensors for detecting coins fed out 
from the feed-out end portions of the plurality of dispen- 
sable coin storing units, and a plurality of driving means 

so for driving the conveyor belts of the plurality of dispensa- 
ble coin storing units independently of each other. 

In a preferred aspect of the present invention, the at 
least one separation roller and the plurality of dispens- 
ing rollers are driven by a single driving means. 

55 In a further preferred aspect of the present inven- 
tion, each of the conveyor belts is wound around at least 
two rollers, one of the at least two rollers is formed with 
a small diameter portion around which the conveyor belt 
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coins on belt conveyors forwardly. 

Figure 7 is a schematic left side view of a coin tem- 
porary storing section showing it releasing coins on 
5 belt conveyors rearwardly. 

Figure 8 is a schematic plan view of a dispensable 
coin storing section and a safe section. 

10 Figure 9 is a schematic right side view of the dis- 
pensable coin storing section. 

Figure 10 is a schematic partial plan view of a drive 
mechanism for belt conveyors of dispensable coin 
15 storing units. 

Figure 1 1 is a schematic right side view of a mech- 
anism for preventing coins dropped onto belt con- 
veyors from being held to erect at the rear and 
20 lower end portions of the belt conveyors. 

Figure 12 is a schematic right side view of Figure 
11. 

25 Figure 13 is a schematic side view showing the 
shape of a cam. 

Figure 14 is a schematic side view showing the 
shapes of a ratchet roller and a driven roller. 

30 

Figure 15 is a schematic perspective view of a safe. 

Figure 16 is a schematic perspective view of a safe 
accommodating box positioned in front of a coin 
35 receiving and dispensing machine. 

Figure 17 is a schematic plan view of a safe locking 
mechanism for locking a safe accommodating box. 

40 Figure 18 is a schematic partial front view of a 
mechanism in the vicinity of a connecting member 
of the safe locking mechanism, 



is not wound, the plurality of driving means are disposed 
inside of the plurality of conveyor belts wound around 
the at least two rollers and drive belts for transmitting 
driving forces of the driving means for driving the plural- 
ity of conveyor belts are wound around the small diam- 
eter portions. 

In a further preferred aspect of the present inven- 
tion, the coin receiving and dispensing machine further 
comprises a coin depositing opening through which 
coins can be deposited, a coin passage for transporting 
coins deposited through the coin depositing opening 
one by one, coin discriminating and counting means for 
discriminating whether or not coins are acceptable and 
the denominations of the acceptable coins and counting 
the coins, coin sorting means for sorting coins based on 
the result of the discrimination made by the coin dis- 
criminating and counting means, a coin temporary stor- 
ing section for temporarily storing coins discriminated to 
be acceptable by the coin discriminating and counting 
means and sorted by the coin sorting means in accord- 
ance with their denominations, and a safe for collecting 
coins, the plurality of dispensable coin storing units 
being constituted to receive coins temporarily stored in 
the coin temporary storing section. 

In a further preferred aspect of the present inven- 
tion, the plurality of dispensable coin storing units are 
disposed below the coin temporary storing section and 
at a position where they can receive coins dropped from 
the coin temporary storing section. 

The above and other objects and features of the 
present invention will become apparent from the follow- 
ing description made with reference to the accompany- 
ing drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic perspective view of the 
appearance of a coin receiving and dispensing 
machine which is a preferred embodiment of the 
present invention. 

Figure 2 is a schematic partial plan view of a driving 
mechanism for the shutter. 

Figure 3 is a schematic plan view of a mechanism 45 
disposed below the upper cover for discriminating, 
counting and sorting coins deposited through the 
coin depositing opening in accordance with their 
denominations. 

50 

Figure 4 is a schematic plan view of a coin tempo- 
rary storing section. 

Figure 5 is a schematic left side view of the coin 
temporary storing section shown in Figure 4. 55 

Figure 6 is a schematic left side view of the coin 
temporary storing section showing it releasing 



Figure 19 is a schematic partial front view of a 
mechanism in the vicinity of the rear end portion of 
a safe locking member. 

Figure 20 is a schematic partial front view of a 
mechanism in the vicinity of the front end portion of 
a safe locking member. 

Figure 21 is a schematic right side view of a safe 
accommodating box abutting against and locked on 
the front surface of a coin receiving and dispensing 
machine, shown together with a dispensable coin 
storing section. 

Figure 22 is a schematic plan view of a shutter lock- 
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ing mechanism for locking a shutter for opening and 
closing a coin releasing opening of a chute to keep 
the coin releasing opening open and a receiving 
tray movement restricting mechanism for restricting 
the movement of a receiving tray inserted into a 
coin dispensing opening. 

Figure 23 is a schematic left side view showing a 
mechanism in the vicinity of a coin releasing open- 
ing of a chute when a receiving tray is about to be 
set in a coin dispensing opening. 

Figure 24 is a schematic left side view showing a 
mechanism in the vicinity of a coin releasing open- 
ing of a chute when a receiving tray has reached a 
predetermined position. 

Figure 25 is a schematic plan view showing a shut- 
ter locking mechanism and a receiving tray move- 
ment restricting mechanism when a receiving tray 
has reached a predetermined position. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

As shown in Figure 1 , a coin receiving and dispens- 
ing machine 1 is provided with a coin depositing open- 
ing 2 having an opening facing upwardly on the upper 
surface thereof and a shutter 3 is supported below the 
coin depositing opening 2 to be slidable in the fore-aft 
direction for opening and closing the coin depositing 
opening 2. 

A display section 4 and an operating section 5 are 
formed on the front surface of the coin receiving and 
dispensing machine 1 and the display section 4 is con- 
stituted so as to display the results of counting depos- 
ited coins, instructions to the operator and the like. 
Further, the front surface of the coin receiving and dis- 
pensing machine 1 is formed with a coin returning open- 
ing 6 for returning coins discriminated to be 
unacceptable among the deposited coins and a key 
inserting section 7 into which a key can be inserted. 

The lower portion on the front side of the coin 
receiving and dispensing machine 1 is formed with a 
coin dispensation opening 8 for dispensing coins. The 
coins are dispensed onto a receiving tray 9 inserted into 
the coin dispensation opening 8. At a lower portion on 
the front side of the coin receiving and dispensing 
machine 1, a dispensable coin storing section 10 com- 
prising dispensable coin storing units (not shown) for 
storing coins in accordance with their denominations 
and a safe section 1 1 for accommodating a safe (not 
shown) for collecting coins which cannot be stored in 
the dispensable coin storing units and coins stored in 
the dispensable coin storing units. The coin storing sec- 
tion 1 0 and the safe section 1 1 are provided so that they 
can be drawn out. When the dispensable coin storing 
section 1 0 and the safe section 1 1 are pushed to prede- 



termined positions, they are automatically locked and 
when the key is inserted into the key inserting section 7 
to release the lock, they can be drawn out. 

The upper portion of the coin receiving and dis- 

5 pensing machine 1 formed with the coin depositing 
opening 2, the shutter 3 and operating section 5 forms 
an upper cover 1 2 which is provided on the coin receiv- 
ing and dispensing machine 1 so as to be swingable 
about an end edge 13 and the upper cover 12 can be 

10 opened by inserting the key into the key inserting sec- 
tion 7 and releasing the lock and is automatically locked 
when closed. 

Figure 2 is a schematic partial plan view of a driving 
mechanism for the shutter 3. 

15 As shown in Figure 2, a shutter unit 20 is mounted 
on the lower surface of the upper cover 12 and a slide 
shaft 21 extending in the longitudinal direction is fixed to 
the shutter unit 20. A shutter mounting member 22 is 
mounted on the slide shaft 21 to be slidable in the longi- 

20 tudinal direction. 

The rear end portion of the shutter 3 is mounted on 
the shutter mounting member 22 and the front end por- 
tion of the shutter 3 is supported by a shutter guide 23 
of the shutter unit 20. The shutter guide 23 comprises a 

25 frame portion 24 having substantially a rectangular 
shape whose center coincides with the center of the 
coin depositing opening 2, a hopper portion 25 inclined 
downwardly toward the inside portion of the frame por- 
tion 24 and a projecting portion 26 formed on the outer 

30 sides of the frame portion 24 on the right and left and 
front sides thereof and projecting upwardly from the 
frame portion 24. The frame portion 24 of the shutter 
guide 23 is disposed in such a manner that the clear- 
ance between itself and the lower surface of the upper 

35 cover 1 2 is equal to the thickness of the shutter 3 and 
the projecting portion 26 projects upwardly by a dis- 
tance equal to the thickness of the shutter 3 and is 
adapted to support the outer portion of the shutter 3 
when the coin depositing opening 2 is closed by the 

40 shutter 3. 

Both edges of the front end portion of the shutter 3 
are formed with convex portions 27 projecting forwardly 
and the projecting portion 26 of the shutter guide 23 is 
formed with concave portions 28 having complementary 

45 shapes to those of the convex portions 27 for receiving 
the convex portions 27 of the shutter 3 when the shutter 
3 closes the coin depositing opening 2. 

In the vicinity of the slide shaft 21 of the shutter 
mounting member 22, a rack member 30 is fixed along 

so the slide shaft 21 and a drive gear 31 is provided so as 
to mesh with the rack member 30. When the drive gear 
31 is driven by a shutter motor (not shown), the shutter 
3 is moved along the slide shaft 21 in the longitudinal 
direction, thereby closing the coin depositing opening 2. 

55 A first sensor 32 and a second sensor 33 are provided 
on the body of the coin receiving and dispensing 
machine 1 and it is possible to judge whether the shutter 
3 closes or opens the coin depositing opening 2 
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depending on which of the first sensor 32 and the sec- 
ond sensor detects a detection piece 34 formed on the 
shutter mounting member 22. 

Figure 3 is a schematic plan view of a mechanism 
disposed below the upper cover 12 for discriminating, 
counting and sorting coins deposited through the coin 
depositing opening 2 in accordance with their denomi- 
nations. 

As shown in Figure 3, a mechanism for discriminat- 
ing, counting and sorting coins deposited through the 
coin depositing opening 2 in accordance with their 
denominations is provided below the upper cover 12. 

A rotatable disk 40 is provided below the coin 
depositing opening 2 for receiving coins deposited 
through the coin depositing opening 2 and feeding them 
out by a centrifugal force and a coin passage 41 extend- 
ing along the front portion of the coin receiving and dis- 
pensing machine 1 communicates with the rotatable 
disk 40. 

An annular guide (not shown) is provided about the 
circumference of the rotatable disk 40 and coins depos- 
ited onto the rotatable disk 40 are fed along the annular 
guide by the centrifugal force produced by the rotation 
of the rotatable disk 40 to a coin take-out opening 42 
formed in the annular guide. Coins are separated and 
fed one by one into the coin passage 41 by a separating 
member (not shown) provided in the coin take-out open- 
ing 42. Each coin fed into the coin passage 41 is accel- 
erated by a roller 43 disposed adjacent to the coin take- 
out opening 42 to be separated from the following coin 
and conveyed in the coin passage 41 . 

The coin passage 41 is formed between a pair of 
guide members 44, 45 and a transport belt 46 is pro- 
vided so as to hold coins between the upper surface of 
the coin passage 41 and itself. 

In the coin passage 41, a coin discriminating sec- 
tion 47 is provided for discriminating whether or not 
each coin is acceptable and the denomination of each 
acceptable coin and counting the number of acceptable 
coins. The coin discriminating section 47 comprises 
optical sensors for detecting the diameter, the surface 
pattern, the side surface pattern and the like of each 
coin, magnetic sensors for detecting magnetic proper- 
ties of each coin, and the like. The results of discriminat- 
ing coins are input into a control section (not shown) 
and the results of counting coins are displayed on the 
display section 4. 

A first coin sorting passage 50 extending along the 
side portion of the coin receiving and dispensing 
machine 1 is connected to the downstream end of the 
coin passage 41 and the transport belt 46 extends from 
the coin passage 41 to the first coin sorting passage 50. 

The first coin sorting passage 50 is provided with a 
first coin sorting section 51. The first coin sorting sec- 
tion 51 has a projecting member 52 and a sorting open- 
ing 53. The projecting member 52 is rotatable about a 
vertical axis and is formed with a flat wall portion 52a 
and a cylindrical wall portion 52b. When the flat wall por- 



tion 52a is positioned to face the first coin sorting pas- 
sage 51, the flat wall portion 52a is flush with a guide 
wall 54 of the first coin sorting passage 51 and, on the 
other hand, when the cylindrical wall portion 52a is posi- 

5 tioned to face the first coin sorting passage 51, the 
cylindrical wall portion 52b projects from the guide wall 
54 into the first coin sorting passage 51. Therefore, 
when the projecting member 52 is positioned in such a 
manner that the flat wall portion 52a faces the first coin 

ic sorting passage 51 , a coin is further fed along down- 
stream the guide wall 54 in the first coin sorting passage 
51 and when the projecting member 52 is positioned in 
such a manner that the cylindrical wall portion 52b faces 
the first coin sorting passage 51 , a coin is pushed away 

/ 5 from the guide wall 54 by the projecting member 52. 
The projecting member 52 is constituted so as to be 
rotated via a link mechanism 56 by a solenoid 55. 

The first coin sorting passage 50 is provided with a 
second coin sorting section 61 downstream of the first 

20 coin sorting section 51 . The second coin sorting section 
61 has the same structure as that of the first coin sorting 
section 51 and has a rotatable projecting member 62 
and a sorting opening 63. The projecting member 62 is 
formed with a flat wall portion 62a and a cylindrical wall 

25 portion 62b and is constituted so as to be rotated via a 
link mechanism 66 by a solenoid 65. 

Sensors 57 and 67 are respectively provided imme- 
diately upstream of the first coin sorting section 51 and 
the second coin sorting section 61 . 

30 When the sensor 57 detects a coin discriminated to 
be acceptable by the coin discriminating section 47, the 
projecting member 52 is positioned so that the flat wall 
portion 52a faces the first coin sorting passage 51, 
thereby allowing the acceptable coin to pass through 

35 the first coin sorting section 51 and, on the other hand, 
when the sensor 57 detects a coin discriminated to be 
unacceptable by the coin discriminating section 47, the 
projecting member 52 is rotated so that the cylindrical 
wall portion 52b faces the first coin sorting passage 51 , 

40 thereby pushing the unacceptable coin away from the 
guide wall and dropping it into the sorting opening 53. 

On the other hand, the second coin sorting section 
61 is adapted to lead to a coin temporary storing section 
(not shown) coins which are acceptable but cannot be 

45 used for dispensation because the number of coins of 
the denomination stored in the coin receiving and dis- 
pensing machine 1 is too great. As described in detail 
later, the coin receiving and dispensing machine 1 
according to this embodiment has a coin temporary 

so storing section (not shown) comprising coin temporary 
storing units for storing coins to be dispensed in accord- 
ance with their denominations and a collected coin tem- 
porary storing unit for storing coins to be collected into a 
safe and a dispensable coin storing section 10 compris- 

55 ing dispensable coin storing units for receiving coins 
from the coin temporary storing units of the coin tempo- 
rary storing section and storing them for dispensation in 
accordance with their denominations. Coins are fed into 
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the coin temporary storing units via coin sorting open- 
ings described later. Therefore, when the number of 
coins capable of being stored in a dispensable coin stor- 
ing unit for storing coins of a specific denomination 
decreases to less than a predetermined number, if a 
coin of the denomination is fed into the coin temporary 
storing unit in which coins of the denomination are to be 
stored, there is a risk of the coin not being stored in the 
coin temporary storing unit. Therefore, the second coin 
sorting section 61 is constituted so as to feed only coins 
of the denomination at risk into the collected coin tem- 
porary storing unit of the coin temporary storing section 
and to store the coins therein, thereby collecting them 
into a safe (not shown). 

A second coin sorting passage 70 extending along 
the rear portion of the coin receiving and dispensing 
machine 1 is connected to the downstream portion of 
the first coin sorting passage 50. The transport belt 46 
extends from the coin passage 41 through the first coin 
sorting passage 50 and terminates at the upstream por- 
tion of the second coin sorting passage 70. 

The second coin sorting passage 70 is formed with 
coin sorting openings 71a, 71b, 71c, 71 d, 71 e and 71 f 
and a transport belt 72 for transporting coins is provided 
in the second coin sorting passage 70 so as to hold 
coins between the upper surface of the second coin 
sorting passage 70 and itself. The coin sorting openings 
71a, 71b, 71c, 71d, 71 e and 71f are formed so that the 
diameter of one located upstream is smaller than that of 
one located downstream. 

Sensors 73a, 73b, 73c, 73d, 73e and 73f are 
respectively provided immediately upstream of the coin 
sorting openings 71a, 71b, 71c, 71d, 71e and 71f. 

The coin sorting openings 71a, 71b, 71c, 71d, 71e 
and 71f are adapted to store coins in the coin temporary 
storing units of the coin temporary storing section 
described next in accordance with their denominations. 

Figure 4 is a schematic plan view of the coin tempo- 
rary storing section and Figure 5 is a schematic left side 
view of the coin temporary storing section shown in Fig- 
ure 4. 

The coin temporary storing section 80 is disposed 
immediately below the coin discriminating, counting and 
sorting mechanism shown in Figure 3 and is adapted to 
temporarily store coins dropped through the sorting 
opening 63 of the second coin sorting section 61 and 
the coin sorting openings 71a, 71b, 71c, 71 d, 71 e and 
71f of the second coin sorting passage 70. As shown in 
Figure 4, the coin temporary storing section 80 is pro- 
vided with a collected coin temporary storing unit 81 
and coin temporary storing units 81a, 81b, 81c, 81 d, 
81 e and 81 f. The collected coin temporary storing unit 
81 is adapted to temporarily store coins dropped 
through the sorting opening 63 of the second coin sort- 
ing section 61 . Coins temporarily stored in the collected 
coin temporary storing unit 81 are collected into a safe 
when a coin receipt instruction signal is input through 
the operating section, while they are returned onto the 



receiving tray 9 set below the coin releasing opening via 
a chute described later when a coin receipt stop signal 
is input. The coin temporary storing units 81a, 81b, 81c, 
81d, 81 e and 81f are adapted to temporarily store coins 

5 dropped through the coin sorting openings 71a, 71b, 
71c, 71d, 71 e and 71f of the second coin sorting pas- 
sage 70 in accordance with their denominations. As 
described later, coins temporarily stored in the coin tem- 
porary storing units 81a, 81b, 81c, 81d, 81 e and 81f are 

w fed into dispensable coin storing units of a dispensable 
coin storing section for storing coins to be dispensed 
and stored therein in accordance with their denomina- 
tions, when a coin receipt instruction signal is input 
through the operating section 5 and, when a coin receipt 

15 stop signal is input, the coins are returned onto the 
receiving tray 9 set below a coin releasing opening via a 
chute and the coin releasing opening described later. 

As shown in Figures 4 and 5, the coin temporary 
storing units 81a, 81b, 81c, 81d, 81e and 81f extend 

20 horizontally and are respectively provided with belt con- 
veyors 82a, 82b, 82c, 82d, 82e and 82f and adjacent 
coin temporary storing units 81a, 81b, 81c, 81d, 81e, 
81f are separated by a separation members 79. 

The belt conveyors 82a, 82b, 82c, 82d, 82e and 82f 

25 are constituted so as to be driven in forward and back- 
ward directions by a single motor (not shown). 

As shown in Figure 5, the belt conveyors 82a, 82b, 
82c, 82d, 82e and 82f are integrally mounted on a belt 
conveyor unit 83 and the belt conveyor unit 83 is sup- 

30 ported by a support shaft 85 extending in a widthwise 
direction through a center portion of a pair of unit side 
plates 84, 84. A swing drive shaft 86 extending in a 
widthwise direction is mounted on a rear and upper por- 
tion of the unit side plates 84, 84 and a cam 87 is fixed 

35 to the swing drive shaft 86. The cam 87 and one end 
portion of the belt conveyor unit 83 are connected by a 
link 88 so that when the cam 87 is rotated, the link 88 is 
moved upwardly and downwardly, thereby swinging the 
belt conveyor unit 83 about the support shaft 85. 

40 As shown in Figures 4 and 5, above the front end 
portions of the belt conveyors 82a, 82b, 82c, 82d, 82e 
and 82f of the coin temporary storing units 81a, 81b, 
81c, 81 d, 81 e and 81 f, a gate member 89 is provided 
and above the rear end portions thereof, a gate member 

45 90 is provided. These gate members 89, 90 are 
intended to prevent coins dropped onto the belt convey- 
ors 82a, 82b, 82c, 82d, 82e and 82f of the coin tempo- 
rary storing units 81a, 81b, 81c, 81 d, 81 e and 81 f 
through the sorting opening 63 and the coin sorting 

so openings 71a, 71b, 71c, 71 d, 71 e and 71 f from being 
dropped from the front end portions and the rear end 
portions of the belt conveyors 82a, 82b, 82c, 82d, 82e 
and 82f. The gate member 89 is fixed to a support shaft 
91 rotatably mounted on the unit side plates 84 and the 

55 gate member 90 is fixed to a support shaft 92 rotatably 
mounted on the unit side plates 84. 

A support shaft 93 extending in the widthwise direc- 
tion is supported by the unit side plates 84, 84 above the 
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support shaft 85 supporting the belt conveyor unit 83 
and a cam 94 is swingably supported by the support 
shaft 93. The upper portion of the cam 94 and the upper 
portion of the cam 87 are connected by a link 95. A link 
96 is connected to the front portion of the cam 94 and a 5 
link 97 is connected to the rear portion of the cam 94. 
The other end portion of the link 96 is connected to one 
end portion of a link 99 whose other end portion is con- 
nected to the support shaft 92. Therefore, when the cam 
87 is swung, the cam 94 is swung and, as a result, the 
links 96 and 97 rotate the support shafts 91 and 92 via 
the links 98 and 99 to swing the gate members 89 and 
90, thereby selectively moving the gate members 89, 90 
apart from the belt conveyors 82a, 82b, 82c, 82d, 82e 
and 82f. 

Figure 6 is a schematic left side view of the coin 
temporary storing section 80 showing it releasing coins 
on the belt conveyors 82a, 82b, 82c, 82d, 82e and 82f 
forwardly. Coins are deposited in the coin receiving and 
dispensing machine 1 according to this embodiment 
through the coin depositing opening 2 and stored in the 
coin temporary storing section 80. However, if the oper- 
ator inputs a coin receipt stop signal through the operat- 
ing section 5 after the counted value of the deposited 
coins counted by the coin discriminating section 47 was 
displayed on the display section 4, the coins stored in 
the coin temporary storing section 80 are fed to a chute 
and returned to a coin releasing opening. For enabling 
such an operation, a chute (not shown) is provided 
below the front end portion of the coin temporary storing 
section 80 so as to communicate with a coin releasing 
opening (not shown). 

As shown in Figure 6, when the swing drive shaft 86 
is rotated clockwise, the cam 87 is rotated clockwise 
and the link 88 is moved upwardly so that the front end 
portion of the belt conveyor unit 83 is inclined down- 
wardly. At the same time, the cam 94 is rotated clock- 
wise and the support shaft 91 is rotated 
counterclockwise via the links 96 and 98, whereby the 
gate member 89 disposed on the front side is moved 
apart from the belt conveyors 82a, 82b, 82c, 82d, 82e 
and 82f. Therefore, it is possible to release coins on the 
belt conveyors 82a, 82b, 82c, 82d, 82e and 82f for- 
wardly. The coins forwardly released from the belt con- 
veyors 82a, 82b, 82c, 82d, 82e and 82f are returned 
onto the receiving tray 9 set below a coin releasing 
opening via a chute and a coin releasing opening 
described later. 

Figure 7 is a schematic left side view of the coin 
temporary storing section 80 showing it releasing coins 
on the belt conveyors 82a, 82b, 82c, 82d, 82e and 82f 
rearwardly. The coin receiving and dispensing machine 
1 according to this embodiment is constituted so that if 
the operator inputs a coin receipt instruction signal 
through the operating section 5 after the counted value 
of the deposited coins counted by the coin discriminat- 
ing section 47 was displayed on the display section 4, 
coins stored in the coin temporary storing section 80 are 



fed to the dispensable coin storing section 10 disposed 
below the rear end portion of the coin temporary storing 
section 80. For enabling such an operation, the dispen- 
sable coin storing section 10 having dispensable coin 
storing units for storing coins in accordance with their 
denominations is provided below the rear end portion of 
the coin temporary storing section 80. 

As shown in Figure 7, when the swing drive shaft 86 
is rotated counterclockwise, the cam 87 is rotated coun- 
terclockwise and the link 88 is moved downwardly so 
that the rear end portion of the belt conveyor unit 83 is 
inclined downwardly. At the same time, the cam 94 is 
rotated counterclockwise and the support shaft 92 is 
rotated clockwise via the links 97 and 99, whereby the 
gate member 90 disposed on the rear side is moved 
apart from the belt conveyors 82a, 82b, 82c, 82d, 82e 
and 82f. Therefore, it is possible to release coins on the 
belt conveyors 82a, 82b, 82c, 82d, 82e and 82f rear- 
wardly. The coins rearwardly released from the belt con- 
veyors 82a, 82b, 82c, 82d, 82e and 82f are fed into the 
dispensable coin storing units of the dispensable coin 
storing section 10 in accordance with their denomina- 
tions and stored therein. 

In Figures 4 to 7, the reference numeral 100 desig- 
nates a sensor for detecting coins dropped through the 
sorting opening 63 and the coin sorting openings 71a, 
71b, 71c, 71d, 71e and 71f. The sensor 100 comprises 
a light emitting element and a light receiving element 
and the belt conveyors 82a, 82b, 82c, 82d, 82e and 82f 
are moved forwardly when light emitted from the light 
emitting element is intercepted by a coin dropped 
through the sorting opening 63 and the coin sorting 
openings 71a, 71b, 71c, 71d, 71e and 71f. In Figure 4, 
the reference numeral 101 designates a chute for lead- 
ing unacceptable coins dropped through the sorting 
opening 53 of the first coin sorting section 51 to the coin 
returning opening 6. 

Figure 8 is a schematic plan view of the dispensa- 
ble coin storing section 10 and the safe section 1 1 and 
Figure 9 is a schematic right side view of the dispensa- 
ble coin storing section 10. 

As shown in Figure 8, the dispensable coin storing 
section 10 comprises dispensable coin storing units 
10a, 10b, 10c, 10d, 10e and 10f for storing coins to be 
dispensed in accordance with their denominations. The 
dispensable coin storing units 10a, 10b, 10c, 10d, 10e 
and 10f are respectively associated with the coin tem- 
porary storing units 81a, 81b, 81c, 81d, 81e and 81f and 
located at positions where coins dropped from the rear 
end portions of the belt conveyors 82a, 82b, 82c, 82d, 
82e and 82f of the coin temporary storing units 81a, 
81b, 81c, 81d, 81e and 81f can be received therein. 

To the contrary, coins temporarily stored in the col- 
lected coin temporary storing unit 81 and dropped from 
the rear end portions of the belt conveyor 82 are col- 
lected into a safe 1 10 via a chute 105. 

The dispensable coin storing units 10a, 10b, 10c, 
10d, 10e and 1 0f extend in the longitudinal direction and 
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are disposed in such a manner that the rear end por- 
tions thereof are inclined downwardly. The dispensable 
coin storing units 10a, 10b, 10c, 10d, 10e and 1 0f 
respectively include belt conveyors 111a, 111b, 111c, 
111d, 1 1 1 e and 1 1 1 f and the adjacent belt conveyors 
111a, 111b, 111c, 111d, 111e, 1 1 1f are separated by a 
separation members 108. The belt conveyors 111a, 
111b, 111c, 111d, 11 1e and 1 1 1f are independently 
driven by independent motors (not shown). The belt 
conveyors 111a, 111b, 111c, 1 1 1d, 111eand 1 1 1f are 
respectively provided with rear walls 112a, 112b, 112c, 
112d, 112e and 112f extending rearwardly and 
upwardly at the rear end portions thereof. The coin tem- 
porary storing units 81a, 81b, 81c, 81 d, 81 e and 81 f of 
the coin temporary storing section 80 are disposed sub- 
stantially above the base portions of the rear walls 
112a, 112b, 112c, 112d, 112e and 112f and the sur- 
faces of the rear walls 112a, 112b, 112c, 11 2d, 112e 
and 1 12f on the side of the belt conveyors 1 1 1a, 1 1 1b, 
111c, 1 1 1d, 1 1 1 e and 1 1 1f are formed to be concave 
and cylindrical in such a manner that the cylindrical sur- 
face has an axis extending upwardly. 

A reverse rotating roller 113 rotating in the opposite 
direction to the transport direction of the belt conveyors 
111a, 111b, 111c, 111d, 11 1e and 111f is provided 
above the front end portions of the belt conveyors 111a, 
111b, 111c, 111d, 111e and 1 1 1f and the clearance 
between the front end portions of the belt conveyors 
111a, 111b, 111c, 111d, 111e, 1 1 1f and the reverse 
rotating roller 113 is set equal to or greater than the 
average thickness of coins to be handled and equal to 
or less than double the average thickness, preferably, 
1 .5 times the average thickness. 

As shown in Figure 9, in front of the belt conveyors 
111a, 111b, 111c, 1 1 1d, 1 11e, 1 1 1f, a support plate 114 
is provided for supporting coins fed out from the belt 
conveyors 111a, 111b, 111c, 111d, 111e, mf soasto 
be located on the extension of the upper surface of the 
belt conveyors 111a, 111b, 111c, 111d, 111e, 11 Hand 
dispensing rollers 115a, 115b, 115c, 115d, 115e and 
115f which can be rotated at higher circumference 
speed than the coin transport speed of the belt convey- 
ors 111a, 111b, 111c, 1 1 1d, 111e, 1 1 1f are provided at 
positions above and opposite to the support plate 1 1 4. 
The clearances between the support plate 1 14 and the 
respective dispensing rollers 115a, 115b, 115c, 115d, 
1 15e, 1 15f are set smaller than the thickness of a coin 
of corresponding denomination, preferably, about half of 
the thickness of a coin of corresponding denomination. 
As shown in Figure 8, the reverse rotating roller 1 13 and 
the dispensing rollers 115a, 115b, 115c, 115d, 115e, 
1 15f are rotated by a single common motor (not shown) 
via a drive belt 109. 

As shown in Figure 9, sensors 116a, 116b, 116c, 
1 16d, 1 16e, 1 16f each including a light emitting element 
and a light receiving element are provided for detecting 
coins passing through the portion between the reverse 
rotating roller 113 and the dispensing rollers 115a, 



115b, 115c, 115d, 115e, 1 1 5f and sensors 1 1 7a, 117b, 
117c, 117d, 117e, 117f each including a light emitting 
element and a light receiving element are further pro- 
vided in front of the respective dispensing rollers 1 15a, 

5 115b, 115c, 115d, 115e, 115f. 

As shown in Figures 8 and 9, a tube-like chute 118 
is provided for leading coins downwardly in front of the 
support plate 114 and the dispensing rollers 115a, 
115b, 115c, 115d, 115e, 115f and a coin releasing 

10 opening 119 is formed for releasing coins onto the 
receiving tray 9 at the lower end portion of the chute 

1 18. The chute 1 18 is disposed below the front end por- 
tions of the collected coin temporary storing unit 81 and 
the coin temporary storing units 81a, 81b, 81c, 81 d, 

15 81e, 81f of the coin temporary storing section 80 and 
coins dropped from the front end portions of the col- 
lected coin temporary storing unit 81 and the coin tem- 
porary storing unit 81a, 81b, 81c, 81d, 81e, 81f can be 
led via the chute 118 and the coin releasing opening 

20 1 19 onto the receiving tray 9 set below the coin releas- 
ing opening 119. Further, a shutter 120 is provided for 
closing the coin releasing opening 1 19 when the receiv- 
ing tray 9 is not set below the coin releasing opening 

1 19. The shutter 120 is always biased by a spring (not 
25 shown) so as to close the coin releasing opening 119 

and when the receiving tray is set below the coin releas- 
ing opening 1 19 and an abutment portion 120a of the 
shutter 1 20 is pushed rearwardly by the receiving tray 9, 
the shutter 120 opens the coin releasing opening 119. 

30 A shaft 121 extending in the widthwise direction is 
supported by the chute 1 18 and a collection chute 122 
is supported by the shaft 121 for collecting coins stored 
in the dispensable coin storing units 10a, 10b, 10c, 10d, 
1 0e and 1 0f into the safe 1 1 0. The collection chute 1 22 

35 is swingable about the shaft 121 between its retracted 
position indicated by a solid line in Figure 9 where it is 
spaced apart from the support plate 114 and the dis- 
pensing rollers 1 1 5a, 1 1 5b, 1 1 5c, 1 1 5d, 1 1 5e, 1 1 5f and 
its facing position indicated by a broken line in Figure 9 

40 where it is located close to and to face the support plate 
1 14 and the dispensing rollers 1 15a, 1 15b, 1 15c, 1 15d, 
115e, 115f and is always biased toward its retracted 
position so that the wall portion thereof forms a wall por- 
tion of the chute 118. The collection chute 122 has a 

45 coin receiving opening 122a which faces the support 
plate 1 14 and the dispensing rollers 1 15a, 1 15b, 1 15c, 
115d, 115e, 115f and can receive coins when the col- 
lection chute 122 is located at its facing position. It also 
has a coin feed-out opening 122b for feeding out coins. 

so At the completion of business, coins stored in the dis- 
pensable coin storing units 10a, 10b, 10c, 10d, 10e, 1 0f 
can be collected into the safe 110 by positioning the 
safe 110 in front of the coin receiving and dispensing 
machine 1, feeding coins into the collection chute 122 

55 positioned at its facing position via the coin receiving 
opening 122a and feeding coins into the safe 110 via 
the coin feed-out opening 122b. 

Coins stored in the thus constituted dispensable 
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coin storing units 10a, 10b, 10c, 10d, 10e, 10f of the dis- 
pensable coin storing section 10 are dispensed onto the 
receiving tray 9 via the coin releasing opening 1 1 9 in the 
following manner. 

The receiving tray 9 is first set below the coin 
releasing opening 119 and the reverse rotating roller 
113 and the dispensing rollers 115a, 115b, 115c, 115d, 
1 1 5e, 1 1 5f are driven by a motor (not shown). 

One of the belt conveyors 111a, 111b, 111c, 111d, 
1 1 1 e, 1 1 1 f corresponding to coins of the denomination 
to be dispensed is then driven and coins on the belt con- 
veyors 111a, 111b, 111c, 111d, 111e, 1 1 1f are con- 
veyed forwardly toward the reverse rotating roller 113. 
When coins stacked on the belt conveyors 1 11a, 1 1 1b, 
111c, 11 Id, 1 1 1e, 1 1 1f reach the reverse rotating roller 
113, coins except the lowermost coin are sent back on 
the belt conveyors 111a, 111b, 111c, 1 1 1d, 111e, 1 1 1f 
by the reverse rotating roller 1 13 and only the lowermost 
coin is fed toward the support plate 114. Therefore, 
coins are fed from the belt conveyors 1 1 1 a, 1 1 1 b, 1 1 1 c, 
1 1 1d, 1 1 1 e, 1 1 1 f onto the support plate 114 one by one. 
Coins fed onto the support plate 114 are detected by 
one of the sensors 116a, 116b, 116c, 116d, 116e, 116f 
and the number thereof is counted. 

Each of the coins fed onto the support plate 114 
one by one is accelerated by the dispensing rollers 
115a, 115b, 115c, 115d, 115e, 115f and fed into the 
chute 1 18 to fall within the chute so that it is dispensed 
onto the receiving tray 9 via the coin releasing opening 
1 1 9. At this time, the coin is detected by one of the sen- 
sors 1 1 7a, 1 1 7b, 1 1 7c, 1 1 7d, 1 1 7e, 1 1 7f and counted. 

When the one of the sensors 116a, 116b, 116c, 
1 1 6d, 1 1 6e, 1 1 6f has detected coins in the number pre- 
determined in advance, the belt conveyor 111a, 111b, 
111c, 1 1 1d, 111e, 111f corresponding to coins of the 
denomination is stopped. In the case where coins of two 
or more denominations are to be dispensed, a next belt 
conveyor 111a, 111b, 111c, 111d, 1 1 1 e, 1 1 1f corre- 
sponding to coins of another denomination is driven, 
whereby coins of the denomination are dispensed onto 
the receiving tray 9 via the coin releasing opening 1 1 9 in 
the same manner. 

When the predetermined numbers of coins of the 
respective denominations have been dispensed, the 
reverse rotating roller 113 and the dispensing rollers 
115a, 115b, 115c, 115d, 115e, 115f are stopped, 
thereby completing the coin dispensing operation. 

Figure 10 is a schematic partial plan view of a drive 
mechanism for the belt conveyors 111a, 111b, 111c, 
1 1 1d, 1 1 1 e, 1 1 1f of the dispensable coin storing units 
10a, 10b, 10c, 10d, 10e, 10f. 

As shown in Figure 10, each of rollers 130a, 130b, 
130c, 130d, 130e, 130f around which an associated one 
of the belt conveyors 111a, 111b, 111c, 111d, 1 1 1 e, 
1 1 1f is wound at the front portion of the coin receiving 
and dispensing machine 1 is divided into two large 
diameter portions 131a, 131b, 131c, 131d, 131e, 131f 
and a small diameter portion 132a, 132b, 132c, 132d, 



132e, 132f between the two large diameter portions 
131a, 131b, 131c, 131d, 131e, 131f. The belt conveyors 
111a, 111b, 111c, 111d, 111e, 1 1 1f are respectively 
supported by the two large diameter portions 131a, 

5 131b, 131c, 131d, 131e, 131f and drive belts 133a, 
133b, 133c, 133d, 133e, 133f are wound around the 
small diameter portion 132a, 132b, 132c, 132d, 132e, 
132f. Each of the drive belts 133a, 133b, 133c, 133d, 
133e, 133f is also wound around a drive roller 136a, 

ro 1 36b, 1 36c, 1 36d, 1 36e or 1 36f fixed to an output shaft 
135a, 135b, 135c, 135d, 135e or 135f of a motor 134a, 
134b, 134c, 134d, 134e or 134f and the driving force of 
the motor 1 34a, 1 34b, 1 34c, 1 34d, 1 34e or 1 34f is trans- 
mitted to the associated belt conveyor 111a, 111b, 

, 5 111c, 111d, 111e or 1 1 1f via the output shaft 135a, 
135b, 135c, 135d, 135e or 135f, the drive roller 136a, 
1 36b, 1 36c, 1 36d, 1 36e or 1 36f and the drive belt 1 33a, 
133b, 133c, 133d, 133e or 133f. The motors 134a, 
134b, 134c, 134d, 134e and 134f can be driven inde- 

20 pendently of each other. 

As shown in Figure 9, the belt conveyors 111a, 
111b, 111c, 1 1 1d, 111e, 11 Hare further wound around 
rollers 137a, 137b, 137c, 137d, 137e, 137f and rollers 
138a, 138b, 138c, 138d, 138e, 138f (only the roller 138a 

25 is shown) and the motors 134a, 134b, 134c, 134d, 
134e, 134f are disposed inside of the belt conveyors 
111a, 111b, 111c, 111d, 111e, 1 1 1f in a staggered 
arrangement as shown in Figure 10. 

Figure 1 1 is a schematic right side view of a mech- 

30 anism for preventing coins dropped onto the belt con- 
veyors 111a, 111b, 111c, 1 lid, 111e, 1 1 1f from being 
held erect at the rear and lower end portions of the belt 
conveyors 111a, 111b, 111c, 1 1 id, 1 1 1 e, 111f and Fig- 
ure 12 is a schematic right side view of Figure 1 1 . 

35 As shown in Figures 1 1 and 12, a support shaft 140 
is fixed to the body of the coin receiving and dispensing 
machine 1 behind the rollers 137a, 137b, 137c, 137d, 
137e, 137f and cams 141a, 141b, 141c, 141d, 141e, 
141f and end portions of torsion springs 142a, 142b, 

40 142c, 142d, 142e, 142f are fixed to the support shaft 
140. As shown in Figure 13, each of the cams 141a, 
141b, 141c, 141d, 141e, 1 41 f includes aflat cut portion 
143a, 143b, 143c, 143d, 143e, 143f and a circle portion 
144a, 144b, 144c, 144d, 144e, 144f. Further, ratchet 

45 rollers 1 45a, 1 45b, 1 45c, 1 45d, 1 45e, 1 45f are rotatably 
mounted on the support shaft 140 and driven rollers 
146a, 146b, 146c, 146d, 146e, 146f, which are integrally 
formed with the ratchet rollers 145a, 145b, 145c, 145d, 
145e, 145f, are in friction contact with the circumfer- 

50 ences of the belt conveyors 111a, 111b, 111c, 111d, 
111e, 1 1 1f wound around the rollers 137a, 137b, 137c, 
137d, 137e, 137f and are rotated in accordance with the 
movement of the belt conveyors 111a, 111b, 111c, 
111d, 1 1 1 e, 1 1 1f. As shown in Figure 14, the ratchet 

55 rollers 145a, 145b, 145c, 145d, 145e, 145f are further 
formed with cut portions 147a, 147b, 147c, 147d, 147e, 
147f engageable with end portions of the torsion 
springs 142a, 142b, 142c, 142d, 142e, 142f. 
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The torsion springs 142a, 142b, 142c, 142d, 142e, 
142f extend upwardly and the rear end portions of pro- 
jecting members 150a, 150b, 150c, 150d, 150e, 150f 
projectable into the dispensable coin storing units 10a, 
10b, 10c, 10d, 10e, 10f through openings 148a, 148b, s 
148c, 148d, 148e, 148f formed in the rear walls 112a, 
112b, 112c, 11 2d, 112e, 112f are connected to the 
upper end portions of the torsion springs 142a, 142b, 
142c, 142d, 142e, 142f. 

Therefore, when the belt conveyors 111a, 111b, 10 
111c, 1 1 1d, 1 1 1 e, 1 1 1 f are moved, the driven rollers 
146a, 146b, 146c, 146d, 146e, 146f in friction contact 
therewith are rotated, thereby rotating the ratchet rollers 
145a, 145b, 145c, 145d, 145e, 145f. As a result, when 
the cut portions 147a, 147b, 147c, 147d, 147e, 147f w 
formed in the ratchet rollers 145a, 145b, 145c, 145d, 
145e, 145f reach the cut portions 143a, 143b, 143c, 
143d, 143e, 1 43f of the cams 141a, 141b, 141c, 141d, 
141e, 141f, the cut portions 147a, 147b, 147c, 147d, 
147e, 147f engage with the end portions of the torsion 20 
springs 142a, 142b, 142c, 142d, 142e, 142f located at 
positions indicated by solid lines in Figure 1 1 , thereby 
swinging the torsion springs 142a, 142b, 142c, 142d, 
1 42e, 1 42f clockwise in Figure 1 1 so as to move the pro- 
jecting members 150a, 150b, 150c, 150d, 150e, 150f 25 
projecting into the dispensable coin storing units 10a, 
10b, 10c, 10d, 10e, 10f through the openings 148a, 
148b, 148c, 148d, 148e, 148f formed in the rear walls 
112a, 112b, 112c, 11 2d, 112e, 112f rearwardly to posi- 
tions indicated by broken lines in Figure 11. 30 

When the projecting members 150a, 150b, 150c, 
150d, 150e, 150f are moved to the positions indicated 
by the broken lines in Figure 1 1, the cut portions 147a, 
147b, 147c, 147d, 147e, 147f formed in the ratchet roll- 
ers 145a, 145b, 145c, 145d, 145e, 145f reach the circle 35 
portion 144a, 144b, 144c, 144d, 144e, 144f of the cams 
141a, 141b, 141c, 141d, 141e, 141f, thereby releasing 
the engagement between the cut portions 147a, 147b, 
147c, 147d, 147e, 147f formed in the ratchet rollers 
145a, 145b, 145c, 145d, 145e, 145f and the end por- 40 
tions of the torsion springs 142a, 142b, 142c, 142d, 
142e, 142f so that the torsion springs 142a, 142b, 142c, 
142d, 142e, 142f return to positions indicated by the 
solid lines in Figure 1 1 by their own biasing force. As a 
result, the projecting members 150a, 150b, 150c, 150d, 45 
150e, 150f project into the dispensable coin storing 
units 10a, 10b, 10c, 10d, 10e, 1 0f through the openings 
148a, 148b, 148c, 148d, 148e, 148f formed in the rear 
walls 112a, 112b, 112c, 112d, 112e, 112f. 

Therefore, even in the case where coins dropped so 
from the coin temporary storing units 81a, 81b, 81c, 
81d, 81e, 81f of the coin temporary storing section 80 
onto the belt conveyors 111a, 111b, 111c, 1 1 1d, 111e, 
1 1 1f of the dispensable coin storing units 10a, 10b, 10c, 
10d, 10e, 10f stand erect along the rear walls 112a, 55 
112b, 112c, 11 2d, 112e, 112f, it is possible push the 
coins over to lie flat on the belt conveyors 111a, 111b, 
1 1 1 c, 1 1 1 d, 1 1 1 e, 1 1 1 f. Since, as described above, the 



surfaces of the rear walls 1 1 2a, 1 1 2b, 1 1 2c, 1 1 2d, 1 1 2e 
and 1 1 2f on the side of the belt conveyors 111a, 111b, 
111c, 111d, 1 1 1 e and 1 1 1f are formed to be concave 
and cylindrical in such a manner that the cylindrical sur- 
face has an axis extending upwardly in this embodi- 
ment, coins pushed over lie along the concave and 
cylindrical surfaces of the rear walls 1 12a, 1 12b, 1 12c, 
1 12d, 1 1 2e and 1 1 2f at substantially the center portions 
of the belt conveyors 111a, 111b, 111c, Hid, 111e, 
111f. 

Figure 15 is a schematic perspective view of the 
safe 110. 

The safe 1 10 is adapted to collect coins fed from 
the second coin sorting section 61 of the first coin sort- 
ing passage 50 into the collected coin temporary storing 
unit 81 of the coin temporary storing section 80 and 
temporarily stored therein and coins stored in the dis- 
pensable coin storing units 10a, 10b, 10c, 10d, 10e, 1 0f 
in accordance with their denominations at the comple- 
tion of business and is shaped to be substantially rec- 
tangular parallelepiped. 

When coins temporarily stored in the collected coin 
temporary storing unit 81 of the coin temporary storing 
section 80 are to be collected into the safe 110, the belt 
conveyor unit 83 is swung rearwardly about the support 
shaft 85 to open the gate member 90 so that coins on 
the belt conveyor 82 fall in the chute 105 and are 
accommodated in the safe 1 10 through a substantially 
rectangular coin receiving opening 155 formed on the 
upper surface of the safe 1 10. 

The safe section 1 1 comprises a safe accommodat- 
ing box 160 which can be drawn to the front side of the 
coin receiving and dispensing machine 1 and the safe 
1 10 isdetachably accommodated in the safe accommo- 
dating box 160 from the upper side. 

As shown in Figure 8, a shaft 161 extending in the 
longitudinal direction of the coin receiving and dispens- 
ing machine 1 is fixed to the right side of the coin receiv- 
ing and dispensing machine 1 and a support member 
162 is slidably mounted on the shaft 161. A support 
shaft 163 is mounted on the support member 162 and 
the safe accommodating box 160 is swingably sup- 
ported by the support shaft 163. Therefore, the safe 
accommodating box 160 can be drawn along the shaft 
161 to the front side of the coin receiving and dispens- 
ing machine 1 and can be positioned in front of the coin 
receiving and dispensing machine 1 by swinging it 
about the support shaft 163. 

The coin receiving opening 155 formed on the 
upper surface of the safe 110 is normally closed by a 
shutter 165 and only when the safe accommodating box 
160 accommodating the safe 1 10 is located at a prede- 
termined position in the safe section 1 1 where the safe 
1 10 can receive coins, the lock of the shutter 165 by a 
lock mechanism (not shown) is released and the coin 
receiving opening 1 55 is opened. 

A spring (not shown) is provided on the upper sur- 
face of the bottom of the safe 1 10 to be positioned on 
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the rear side when the safe accommodating box 160 
accommodating the safe 1 10 is located at the predeter- 
mined position in the safe section 1 1 and the safe 1 1 0 is 
provided with a swingable bottom plate (not shown) on 
the spring. Thus, coins dropped through the coin receiv- 5 
ing opening 155 into the safe 110 can be prevented 
from remaining at the rear portion of the safe 1 1 0 and 
as the number of coins stored in the safe 1 10 increases, 
the bottom plate is lowered against the spring force of 
the spring due to the weight of stored coins, whereby 
the required number of coins can be accommodated in 
the safe 110. In Figure 15, the reference numeral 166 
designates a handle provided on the front surface of the 
safe accommodating box 160. 

When business has been completed and coins 
stored in the dispensable coin storing units 10a, 10b, 
10c, 10d, 10e, 1 0f are to be collected into the safe 1 10, 
the safe accommodating box 160 is positioned in front 
of the coin receiving and dispensing machine 1. 

Figure 16 is a schematic perspective view showing 
the safe accommodating box 160 positioned in front of 
the coin receiving and dispensing machine 1. 

When coins stored in the dispensable coin storing 
units 10a, 10b, 10c, 10d, 10e, 10f are to be collected 
into the safe 110, the safe accommodating box 160 is 
drawn along the shaft 161 to a predetermined position 
on the front side of the coin receiving and dispensing 
machine 1 and then swung along the support shaft 163 
until it abuts against the front surface of the coin receiv- 
ing and dispensing machine 1. When a sensor (not 
shown) detects that the safe accommodating box 160 
has come into abutment with the front surface of the 
coin receiving and dispensing machine 1, the safe 
accommodating box 160 is locked. 

Figure 1 7 is a schematic plan view of a safe locking 
mechanism for locking the safe accommodating box 
160. 

As shown in Figure 17, the safe locking mechanism 
includes a solenoid 170 provided on a dispensing open- 
ing cover 168 forming the coin dispensing opening 8 
and a slide member 171 fixed to the solenoid 170 and 
movable in the widthwise direction. A support shaft 1 72 
is provided at the left end portion of the slide member 
1 71 in Figure 1 7 and one end portion of a connecting 
member 174 swingably supported by a support shaft 
173 extending in the longitudinal direction is connected 
to the support shaft 172. The slide member 171 is 
biased by a spring (not shown) to the right in Figure 17. 
A safe locking member 175 is swingably mounted on 
the front end portion of the support shaft 173. A sensor 
1 76 is provided on the front surface of the coin receiving 
and dispensing machine 1 in the vicinity of the front end 
portion of the safe locking member 175. 

On the other hand, the side surface of the safe 
accommodating box 1 60 to abut against the coin receiv- 
ing and dispensing machine 1 is formed with detection 
piece 180 and a lock pin 181 projecting from the side 
surface, and the upper surface of the lock pin 181 is 



formed with a groove 182. 

Figure 18 is a schematic partial front view of a 
mechanism in the vicinity of the connecting member 
174 of the safe locking mechanism, Figure 19 is a sche- 
matic partial front view of a mechanism in the vicinity of 
the rear end portion of the safe locking member 1 75 and 
Figure 20 is a schematic partial front view of a mecha- 
nism in the vicinity of the front end portion of the safe 
locking member 1 75. 

When the safe accommodating box 160 is brought 
into abutment against the front surface of the coin 
receiving and dispensing machine 1 in order to be 
locked, the sensor 176 detects the detection piece 180 
provided on the safe accommodating box 160, whereby 
it is confirmed that the safe accommodating box 160 
has come into abutment with the front surface of the 
coin receiving and dispensing machine 1. The solenoid 
170 is then driven. When the solenoid 1 70 is driven, the 
slide member 171 is moved against the force of the 
spring to the left in Figure 17 and the connecting mem- 
ber 1 74 is swung about the support shaft 1 73 clockwise 
in Figure 18. As a result, the safe locking member 175 
mounted on the support shaft 1 73 is swung clockwise in 
Figure 20 and comes into engagement with the groove 
1 82 formed on the upper surface of the lock pin 1 81 pro- 
vided on the side surface of the safe accommodating 
box 160. It is detected by a sensor 1 77 provided on the 
dispensing opening cover 1 68 for detecting the rear end 
portion of the safe locking member 175 that the safe 
locking member 175 and the groove 182 of the lock pin 
181 have engaged with each other. 

Figure 21 is a schematic right side view of the safe 
accommodating box 160 abutting against and locked on 
the front surface of the coin receiving and dispensing 
machine 1 , together with the dispensable coin storing 
section 10. 

When the safe accommodating box 160 is locked 
on the front surface of the coin receiving and dispensing 
machine 1, the safe 110 is pressed downwardly by a 
press member 1 78 and can be prevented from being 
taken out from the safe accommodating box 160. 

When business has been completed, the collection 
chute 122 is located at its facing position where it is 
located close to and faces the support plate 114 and the 
dispensing rollers 115a, 115b, 115c, 115d, 115e, 115f 
and the respective belt conveyors 111a, 111b, 111c, 
111d, 111e, 111f are simultaneously driven so that 
coins stored in the dispensable coin storing units 10a, 
10b, 10c, 10d, 10e, lOf are fed into the collecting chute 
122 via the coin receiving opening 122a, whereby the 
coins are fed into the safe 110 via the coin feed-out 
opening 122b. 

When all coins stored in the dispensable coin stor- 
ing units 10a, 10b, 10c, 10d, 10e, 10f have been fed into 
the safe 1 10, the solenoid 170 is deenergized and the 
slide plate 1 71 is moved by the spring (not shown) to the 
right in Figure 17. As a result, the engagement between 
the safe locking member 175 and the groove 182 of the 
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lock pin 181 is released and the safe accommodating 
box 160 can be moved apart from the front surface of 
the coin receiving and dispensing machine 1. There- 
fore, the safe accommodating box 160 is swung about 
the support shaft 163 and the safe 1 10 can be taken out 
from the safe accommodating box 160. 

Figure 22 is a schematic plan view of a shutter lock- 
ing mechanism for locking the shutter 120 for opening 
and closing the coin releasing opening 1 19 of the chute 

118 to keep the coin releasing opening 119 open and a 
receiving tray movement restricting mechanism for 
restricting the movement of the receiving tray 9 inserted 
into the coin dispensing opening 8. 

As shown in Figure 22, the dispensing opening 
cover 168 is formed with a cut portion 190 forming the 
coin dispensing opening 8 at substantially the center 
portion of the front side of the coin receiving and dis- 
pensing machine 1 and substantially the central portion 
of the dispensing opening cover 168 is formed with a 
slide guide 191. The slide guide 191 is formed with two 
slots (not shown) extending in the longitudinal direction 
and having lengths equal to the stroke of the shutter 1 20 
for opening and closing the coin releasing opening 119 
of the chute 1 18 and guide pins 193, 194 of a mounting 
member 192 are respectively inserted into the two slots. 
The shutter 120 for opening and closing the coin releas- 
ing opening 119 of the chute 118 is fixed to substantially 
the center portion of the mounting member 192. 

In the vicinity of the front end portion of the slide 
guide 1 91 , a pulley 195 rotatable about a widthwise axis 
is provided. A spring 1 96 whose one end portion is fixed 
to the slide guide 191 is wound around the pulley 195 
and the other end portion of the spring 196 is fixed to 
the guide pin 193 of the mounting member 192 so that 
the mounting member 192 and, therefore, the shutter 
120 is constantly biased to the front side. 

Figure 23 is a schematic left side view showing a 
mechanism in the vicinity of the coin releasing opening 

1 19 of the chute 1 18, showing the receiving tray 9 in the 
process of being set in the coin dispensing opening 8. 

As shown in Figure 23, a shaft 197 extending in the 
widthwise direction is provided in the mounting member 
192. As shown in Figure 22, the shutter 120 is formed 
with a pair of slots 198 and a restricting member 200 
biased upwardly by a spring 1 99 is swingably supported 
by the shaft 197. In Figure 23, the reference numeral 
201 designates a press member for abutting against the 
restricting member 200 and swinging it about the shaft 
197 as the receiving tray 9 is inserted into the coin dis- 
pensing opening 8. 

As shown in Figure 22, a locking piece 211 is pro- 
vided on the upper surface of the dispensing opening 
cover 168 so as to be swingable about a support shaft 

210. The right end portion of the slide member 171 
biased to the right in Figure 22 by the spring (not shown) 
is connected to the rear end portion of the locking piece 

211. In Figure 23, the reference numeral 215 desig- 
nates a cut portion formed in the mounting member 192 



and engageable with the locking piece 211. 

Figure 24 is a schematic left side view showing a 
mechanism in the vicinity of the coin releasing opening 
119 of the chute 118 when the receiving tray 9 has 

5 reached a predetermined position and Figure 25 is a 
schematic plan view showing the shutter locking mech- 
anism and the receiving tray movement restricting 
mechanism when the receiving tray 9 has reached the 
predetermined position. 

10 When an instruction signal requesting dispensation 
of coins is input through the operating section 5 after the 
receiving tray 9 has been inserted and reached the pre- 
determined position, the thus constituted shutter locking 
mechanism and receiving tray movement restricting 

15 mechanism locks the shutter 120 to keep the coin 
releasing opening open and holds the receiving tray 9 at 
a predetermined position in the following manner. 

The solenoid 1 70 is first driven and the slide mem- 
ber 171 is moved against the force of the spring (not 

20 shown) to the left in Figure 22. As a result, the locking 
member 211 is swung about the support shaft 210 
counterclockwise in Figure 25 and engages with the cut 
portion 215 of the mounting member 192 pushed rear- 
wardly by the receiving tray 9, thereby locking the shut- 

25 ter 120 to keep the coin releasing opening 1 19 of the 
chute 118 open. 

On the other hand, as the receiving tray 9 is 
inserted into the coin dispensing opening 8, the restrict- 
ing member 200 is pressed by the press member 201 to 

30 be swung about the shaft 197 counterclockwise in Fig- 
ures 23 and 24. When the receiving tray 9 has reached 
the position shown in Figure 24 and the shutter 120 is 
locked, one end portion of the restricting member 200 is 
positioned below the upper edge portion of the receiv- 

35 ing tray 9. Therefore, the receiving tray 9 is prevented 
from being drawn out from the coin dispensing opening 
8. 

Thus, when all coins to be dispensed have been 
dispensed onto the receiving tray 9, the solenoid 1 70 is 

40 deenergized and the slide member 1 71 is moved by the 
force of the spring (not shown) to the right in Figures 22 
and 25, thereby releasing the engagement between the 
locking member 211 and the cut portion 215 of the 
mounting member 192. As a result, when the receiving 

45 tray 9 is drawn from the coin dispensing opening 8, the 
shutter 120 is moved by the spring 196 so as to close 
the coin releasing opening 119, whereby the restricting 
member 200 is swung about the shaft 197 clockwise in 
Figures 23 and 24. Therefore, the receiving tray 9 can 

so be drawn from the coin dispensing opening 8 without 
being restricted by the restricting member 200. 

According to the above described embodiment, the 
belt conveyors 111a, 111b, 111c, 1 1 1d, 111e, 1 1 1f of 
the dispensable coin storing units 10a, 10b, 10c, 10d, 

55 10e, 10f for storing coins for dispensation are driven by 
the motors 134a, 134b, 134c, 134d, 134e, 134f which 
are driven independently of each other and coins are 
separated one by one by the reverse rotating rollers 134 
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and fed onto the support plate 114. When each of the 
sensors 1 1 6a, 1 1 6b, 1 1 6c, 1 1 6d, 1 1 6e and 1 1 6f detects 
that a predetermined number of coins to be dispensed 
from the associated dispensable coin storing unit 10a, 
10b, 10c, 10d, 10e or 1 0f has been fed out, the associ- 5 
ated motor 134a, 134b, 134c, 134d, 134e or 134f for 
driving the belt conveyor 111a, 111b, 111c, 1 1 1d, 1 1 1e 
or 111f of the dispensable coin storing unit 10a, 10b, 
10c, 10d, 10e or 10f is stopped, whereby a predeter- 
mined number of coins can be dispensed from each of 
the dispensable coin storing units 10a, 10b, 10c, 10d, 
10e and 10f. Therefore, when a predetermined number 
of coins has been dispensed from each of the dispensa- 
ble coin storing units 10a, 10b, 10c, 10d, 10e and 10f, 
no pressing force acts on the belt conveyors 111a, 
111b, 111c, 111d, 111eand 1 1 1f and no irregular load 
is applied to the motors 134a, 134b, 134c, 134d, 134e, 
1 34f. The durability of the coin receiving and dispensing 
machine 1 can therefore be remarkedly improved. 
Moreover, coins stored in the dispensable coin storing 
units 10a, 10b, 10c, 10d, 10e, 10f can be collected into 
the safe 1 10 via the collection chute 122 by drawing the 
safe accommodating box 160 from the coin receiving 
and dispensing machine 1 and positioning it in front of 
the coin receiving and dispensing machine 1 and coins 
stored in the coin temporary storing units 81a, 81b, 81c, 
81d, 81 e, 81f can be fed into the dispensable coin stor- 
ing units 10a, 10b, 10c, 10d, 10e, 10f by merely drop- 
ping them. Therefore, all coins can be collected into the 
safe 110 when business has been completed without 
providing any special transport mechanism. Further, 
according to the above described embodiment, when 
the number of coins which any of the dispensable coin 
storing units 10a, 10b, 10c, 10d, 10e, 10f can store 
becomes less than a predetermined number, the sec- 
ond coin sorting section 61 feeds coins of the denomi- 
nation to be stored in the dispensable coin storing unit 
10a, 10b, 10c, 10d, 10e or 10f to the collected coin tem- 
porary storing unit 81 of the coin temporary storing sec- 
tion 81 to be collected by the safe 110. Therefore, even 
in the case where the coin storing capacity of the dis- 
pensable coin storing units 10a, 10b, 10c, 10d, 10e, 10f 
is small, the coin storing capacity thereof can be effi- 
ciently utilized to use received coins for dispensation. 

The present invention has thus been shown and 
described with reference to specific embodiments. How- 
ever, it should be noted that the present invention is in 
no way limited to the details of the described arrange- 
ments but changes and modifications may be made 
without departing from the scope of the appended 
claims. 

For example, in the above described embodiment, 
although the chute 1 18 and the collection chute 122 are 
separately provided, if a gate member is provided in the 
chute 1 18 or the collection chute 122 to selectively feed 
coins to the coin releasing opening 1 19 or coin feed-out 
opening 122b, it is not absolutely necessary to provide 
both the chute 118 and the collection chute 122 and a 



single chute suffices. 

Further, in the above described embodiment, the 
first coin sorting section 51 for returning unacceptable 
coins to the coin returning opening 6 and the second 
coin sorting section 61 for selectively feeding accepta- 
ble coins to the collected coin temporary storing unit 81 
of the coin temporary storing section 80 are provided. 
However, if a mechanism is provided in the first coin 
sorting section 51 or the second coin sorting section 61 
for selectively feeding unacceptable coins to the coin 
returning opening 6 and acceptable coins to the col- 
lected coin temporary storing unit 81 of the coin tempo- 
rary storing section 80, it is possible to omit one of the 
first coin sorting section 51 and the second coin sorting 
section 61 . 

Furthermore, in the above described embodiment, 
although only a single reverse rotating roller 1 1 3 is pro- 
vided, one reverse rotating roller may be provided for 
each of the dispensable coin storing units 10a, 10b, 10c, 
10d, 10e and 1 0f. Further, one reverse rotating roller 
may be provided for each group consisting of a plurality 
of the dispensable coin storing units 10a, 10b, 10c, 10d, 
10e, 10f. 

Moreover, in the above described embodiment, 
although only a single support plate 114 is provided, 
one support plate may be provided for each of the dis- 
pensable coin storing units 10a, 10b, 10c, 10d, 10e and 
lOf. Further, one support plate may be provided for 
each group consisting of a plurality of the dispensable 
coin storing units 10a, 10b, 10c, 10d, 10e, 1 0f. 

According to the present invention, it is possible to 
provide a table-type coin receiving and dispensing 
machine having excellent durability. 

Claims 

1. A coin receiving and dispensing machine compris- 
ing a plurality of dispensable coin storing units for 
storing coins for dispensation in accordance with 
their denominations, each of the plurality of dispen- 
sable coin storing units including a conveyor belt 
inclined so that a feed-out end portion from which 
coins are fed out is disposed upward, at least one 
separation roller disposed above the conveyor belts 
in the vicinity of the feed-out end portions of the plu- 
rality of dispensable coin storing units so that a 
clearance between the conveyor belts and itself is a 
predetermined distance and rotatable in a direction 
reverse to a coin convey direction of the conveyor 
belts, at least one support plate for receiving coins 
from the feed-out end portions of the plurality of dis- 
pensable coin storing units and supporting them on 
an upper surface thereof, a plurality of dispensing 
rollers provided so as to correspond to the plurality 
of dispensable coin storing units, disposed above 
the at least one support plate so that clearances 
between the at least one support plate and them- 
selves are predetermined distances and rotatable 
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at higher speed than the coin convey speed of the 
conveyor belts in the coin convey direction of the 
conveyor belts, a plurality of sensors for detecting 
coins fed out from the feed-out end portions of the 
plurality of dispensable coin storing units, and a plu- 5 
rality of driving means for driving the conveyor belts 
of the plurality of dispensable coin storing units 
independently of each other. 

2. A coin receiving and dispensing machine in accord- 10 
ance with Claim 1 wherein the at least one separa- 
tion roller and the plurality of dispensing rollers are 
driven by a single driving means. 

3. A coin receiving and dispensing machine in accord- 15 
ance with Claim 1 or 2 wherein each of the con- 
veyor belts is wound around at least two rollers, one 

of the at least two rollers is formed with a small 
diameter portion around which the conveyor belt is 
not wound, the plurality of driving means are dis- 20 
posed inside of the plurality of conveyor belts 
wound around the at least two rollers and drive 
belts for transmitting driving forces of the driving 
means for driving the plurality of conveyor belts are 
wound around the small diameter portions. 25 

4. A coin receiving and dispensing machine in accord- 
ance with any one of Claims 1 to 3 which further 
comprises a coin depositing opening through which 
coins can be deposited, a coin passage for trans- 30 
porting coins deposited through the coin depositing 
opening one by one, coin discriminating and count- 
ing means for discriminating whether or not coins 
are acceptable and the denominations of the 
acceptable coins and counting the coins, coin sort- 35 
ing means for sorting coins based on the result of 
the discrimination made by the coin discriminating 
and counting means, a coin temporary storing sec- 
tion for temporarily storing coins discriminated to be 
acceptable by the coin discriminating and counting 40 
means and sorted by the coin sorting means in 
accordance with their denominations, and a safe for 
collecting coins, the plurality of dispensable coin 
storing units being constituted to receive coins tem- 
porarily stored in the coin temporary storing sec- 45 
tion. 

5. A coin receiving and dispensing machine in accord- 
ance with Claim 4 wherein the plurality of dispensa- 
ble coin storing units are disposed below the coin so 
temporary storing section and at a position where 
they can receive coins dropped from the coin tem- 
porary storing section. 
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FIG. 8 
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